Comparative genomics of streptococcal species.
Microbial genome sequencing has produced an unprecedented amount of new information and insights into an organism's metabolic activities, virulence properties, and evolution. The complete genome sequence has been reported for four different species of streptococci, including Streptococcus pyogenes, S. agalactiae, S. pneumoniae and S. mutans. Comparative genome analysis among organisms of the same species not only shows a high degree of similarity in gene content and organization, but also a high degree of sequence heterogeneity as evidenced by the large number of single nucleotide polymorphisms present. Considerable differences were also observed in the number of mobile genetic elements found in each organism, including complete and partial bacteriophage genomes, IS elements, transposons, and plasmids. S. pyogenes was the only species to contain complete bacteriophage genomes in its genome, while only S. pneumoniae and S. mutans contained the full complement of competence genes essential for natural transformation. Comparative genome analysis between the species showed that S. pyogenes was more closely related to S. agalactiae than with S. pneumoniae or S. mutans.